Selection of human elastase inhibitors from a conformationally constrained combinatorial peptide library.
A resin-bound cyclic peptide library was constructed based on the sequence of the reactive-site loop of Bowman-Birk inhibitor, a proteinase inhibitor protein. The constrained loop sequence, which incorporates the minimal proteinase-binding motif, was retained throughout the library, but selected residues known to be important for inhibitor specificity were randomised. The approach was used to create a 'one bead, one peptide' library with 8000 variants resulting from randomization at three target locations in the sequence (P4, P1 and P2'). This library allows us to examine the degree to which variations in this proteinase-binding motif can redirect activity, as well as providing information about the binding specificity of a proteinase target. Screening this library for binding to human leucocyte elastase identified sequences with a strong consensus, and on resynthesis all were found to act as inhibitors, with Ki values as low as 65 nM. Human leucocyte elastase is known to have a substrate preference for small alkyl chains at the P1 locus, with valine being preferred. However, alanine and not the expected valine was found in 21 out of 23 identified sequences. The remaining two sequences had threonine at P1, a finding that would be hard to predict based on substrate specificity alone. Further analysis of resynthesized peptides demonstrated that valine substitution results in an analogue that is hydrolysed far more rapidly than ones having library-selected P1 residues. Testing of the human leucocyte elastase-selected sequences as inhibitors of porcine pancreatic elastase demonstrates a significant difference in the specificity of the P4 locus between these two proteinases.